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Gene expression inhibitor
A number of transcription factors are involved in the production of cytokines and other
proteins that are elevated in inflammatory disease. Modulation of two transcription factors in
particular, nuclear factor-κ binding (NF-κB) and activator protein-1 (AP-1), has been
identified as an attractive approach for the treatment of immunoinflammatory disease.
As no compounds that inhibit NF-κB or AP-1 have been previously reported, automated high
throughput screening has been used to find novel inhibitors such as (1). A recent paper (R.W.
Sullivan et al, J. Med. Chem., (1998), 41, 413-419) describes the use of solution-phase
parallel combinatorial chemistry to find more potent analogues of this lead compound.
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160 amides were prepared in solution from a series of commercially available amines and
anilines reacting with a pyrimidine acid chloride in the presence of Amberlyst A-21 ion-
exchange resin. The reactions were quenched with water and the products isolated from the
organic solvent layer. The products were isolated in generally good yields (60 to 90%) and
purities (greater than 85%). Testing the products revealed the presence of a potent derivative
(2) that inhibited NF-κB and AP-1 in cell-based assays with an IC50 value of 50-100nM. This
compound was also active i.p. in several animal models of inflammation and
immunosuppression, although to date the exact mechanism of action is unknown and is under
investigation.
--------------------------------------------------------------------------------------------------------------
Sugar library templates
In addition to their role in cellular recognition, carbohydrates have also been used as the
starting point for the design of pharmaceutically active compounds. Several years ago,
Hirschmann, Nicolaou and Smith used β-D-glucose as a β-turn mimic in the design of
somatostatin mimetics. With this precedent it is no surprise that monosaccharides have been
chosen as enantiomerically-pure and conformationally rigid templates for the preparation of
combinatorial libraries. A recent paper describes the use of two such monosaccharides for
library synthesis (M.J. Sofia et al, J. Org. Chem., (1998), 63, 2802-2803).
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Each of the templates (3 and 4) was prepared and attached to TentaGel resin via an amino acid
and was further derivatised through two other functional groups (positions of derivatisation
marked in the figure). This strategy was employed for the preparation of a total of 16 48-
member sublibraries as individual compounds suitable for receptor screening. The compounds
were prepared using the IRORI radio-frequency tagged solid-phase synthesis system, and were
cleaved from the solid-phase using TFA. LC/MS demonstrated that 90% of the final products
had been prepared in greater than 80% purity.
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An enzyme-labile linker
A key goal of combinatorial chemists has been to identify mild synthetic methods for the
cleavage of library compounds from solid-phase - ideally at room temperature and at pH 7. A
recent contribution to this study has been the design of a solid-phase linker cleaved under
enzymatic conditions (B. Sauerbrei et al, Angew. Chem. Int. Ed. Engl., (1998), 37, 1143-
1146).
The linker was based on the 4-acyloxy-3-carboxybenzyloxy group (5) attached to TentaGel
resin; a solid-phase known to permit ready access to enzymes. Following completion of the
synthesis, incubation with a lipase allowed enzyme-induced fragmentation that released the
library compounds. The quinone methide intermediate (6) was conveniently left attached to the
resin beads where it could be trapped by water or another nucleophile.
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This method has been used for the cleavage under very mild conditions of tetrahydro-β-
carbolines, prepared via the Pictet-Spengler reaction, and protected thymidine derivatives.
